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(57) Abstract: A luminescent body of prolonged fluorescence lifetime 
characterized by comprising not only an activator but also at least one 
coactivator selected from the group consisting of La, Ce, Pr, Nd, Sm, Gd, 
Tb, Dy, Ho, Er, Tm, Yd, Lu, Bi, Sn, Sb and analogues thereof as a further 
luminescence center for enhancing the thermostability of luminescent 
body. This luminescent body excels in thermostability and fluorescence 
lifetime, so that it is useful as a luminescent body for LED. 
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r#|g^jWil:La, Ce, Pr, N d , Sm, Gd, 
Tb, Dy, Ho, Er, Tm, Yb, Lu, Bi, Sn, Sb&tf 
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(84) Jl^S ARIPO 4*1* (BW, GH, GM, KE, LS, J$f*4*BB»S: 

MW,MZ,SD,SL,SZ,TZ,UG,ZM,ZW), ^*>7$# — @!Si9Sffi£-# 
It (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P V/* 
(AT, BE, BG, CH, CY, CZ, DK, EE, ES, FI, FR, GB, 

GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 2X¥^- K2fct/ft!j<DB§I§IC*Ol*T li* %.m§£?r24lZ> 
OAPI 4#§* (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, V h (D&miZ&WL $ tlX I* <5 r zi — K £ Kfig 

ML, MR, NE, SN, TD, TG). (DiS* — hj £#!So 
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5 *tBRtt. F-f yWffiFffiJS##(DE 10259945.9) fcafr^TfctK CO 

Butler, K. H. : TFluorescent Lamp Phosph 
15 ors in Technology and Theory (^fe^/r/l&^frffc: 
(D^mmSmm) J , ^>'>;W\*X7*^ Press University 
Park (1980) *M^fitfi«^X^^ F;^«©M#T?®j@*«, 

20 ffl$n^d<hu^e>nxv^vi 0 

l/^U^5,WO 9 8/1 2 7 5 7, WOO 2/9 311 6 M^EI#iTfg 6 , 
2 5 2, 2 5 e65te&^"r*fc»©ftgg«i*fi:bT**r*r^ffl$n* 

25 mmtm&MTFVT^Zo cnsn £ic-r ^ f u ^ax;vs- -C7A#-^ 
sns e63t*«<s«6ai?» d , #i*jx # &l e d iJictMTOt^ii^ 

$5. cn60efiJt©feri&ft«*^F+4J»"T?»5CD^ fct^5 0 0 0K*^©fe 
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L^L&^£>> YAGiM^tia, #fiLED^S!l|5B^n^o 6 0 n 

m^T«, YAGmytfcmommmt, mmr&o uvLED(*>ff«sB-e&£ 

£&S3 7 0~4 0 0 nmtll YAGW^ft, l&Snfcg^fcb^lijig^n 

WO 0 0/3 3 3 8 9H Mfi5 0 0 nm*i"e|iJtt S ^^#'14^%)^ 
3, Mfi5 0 5 nmti«^tnBa 2 S i 0 4 : E u ^^^faifcL 

WO0 0/3 3 3 9 0tt, JTOM-fe^fcR a 8 3 ~ 8 7 T&Mm 3 0 0 0 ~ 6 5 
10 0 0K££D3LEDfflM^#:?E^#l£r^bTV^„ $?£b<teU h 

led izmm £ n§^To^©^#:«, ^g#'i£/^+#-e& o R-omm^ 
15 $jbmmm<DMW££%temv<m'pirz>o y AGmytifcrnvm-ethmmz, z\<d 

% C e fsflg Y A G^fcteWE u tffll B AMm^t^O) LED fc-^ffl $ nztettl (D 

mytfcv&ytmMm^z ^zcenm^wRz^Bu{^mytmz-z> 
m\z, *mw<Dumz, is^sm, &&zfimmm.%£<D<&mz&tiz>yt 

(A) ^0J^ctt)> frf^J^tC (La) , -feU^A (Ce) , ^ 

-fe^A (Pr) , (Nd) , imj^A (Sm) , #FU-^A (G 
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d) , 5^Vtf7A (Tb) > ^X^n^A (Dy) , -frfr^VA (Ho) , x;V 
tfr>A (Er) , y'J^A (Tm) , -fy^VtffA (Yb) , JVt^-VJ* (L 
u) , t'X^T. (Bi) , XX (Sn) , T>tt> (Sb) 

(B) ^^ODffiOM®^ J: 9 , 

M3Bifc£&&g&fcjU (?HSJW©«&fc, 7>^> (La) , -feU^A (Ce) , X^ 
10 -fe^A (Pr) , (Nd) > tfVUtfA (Sm) , ^FU-fA (G 

d) , T^JUf^A (Tb) > ^X^a^A (Dy) , 7ft;i^t>A (Ho) , x;V 
lf<7A (Er) , ^U^A (Tm) , -fyy-;Hf#A (Yb) , (L 
u) , t'X^X (Bi) , XX (Sn) , T>^> (Sb) RtfMl<£>#^6 

(C) *»W©te©«iSK:«klK 
LED$ft> 

striB l e d t hu t B«&m§u £ £ — # 69 t-^ih-r § ytmm^^t m±u t. . 

©ffifc, ^>^> (La) , -feU^A (Ce) , X^-fert^A (Pr) > **^A 
(Nd) , I^-VU^A (Sm) > JtfHU^A (Gd) , ^tf^A (Tb) , S? 
XXn>"^A (Dy) , 3^;V^^A (Ho) , x;i/tfT>A (Er) , IVU^A (T 
m) , -Ty^VE^A (Yb) , ;Vt^^A (Lu) , HXTX (Bi) , XX 
25 (Sn) , T>«> (Sb) Rr^glK©«lR^6a^Snfe— SK±©*#e?Rl 

(D) *%^©ffi©«c«kD, 
LED7>^t, 
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(Dmz, (La) > irU^A (Ce) > y^-fert^A (Pr), ttz?I± 

(Nd) > It^U^A (Sm) > ^HUn^A (Gd) , T\>Hf£A (Tb) , 
5 X^O^A (Dy) , 7fc;i/^»>A (Ho) , x;Hf»>A (Er) , yU^A (T 
m) , -f yrJUf^A (Yb) , ^fffA (Lu) > h'XTX (B i ) > XX 

(sn) , r>^> (sb) j&zmm<Dwm*<z>m$itsnfc-m&>±<Dmttmn 

15 So 

Tabs, 

^#'l4BlT2bSo 
20 3$ 4 gift* fgl©^JIS©^IBKl«S^SI«*^"r»f®BIT*S. 

m 5 b m i <DmM<Dmm\z&2> l e D^ojugj^-e&s. 

S& 6 Bite, $ 1 ©£JIS©JgIlfcf6* L EDif©i©i^^tl«^iT$5. 
^7P1 »2©^©^ffifc«£583fcSe&jKU (a) tt&BrliBk (b) 
&LEDf^©g&#|fc*:ST? i &So 

25 msia^, m3<Dmn<D&m\z&%mytmm&7*'?m&mx$>z>o 
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muz, &&ytmifr&^z>*mmz&z>my£fc<D-^&* m*<Dum°wtn 
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(1) m.i<Dmmm\z^x. (b a 0 . 9 6 4 8 s r 0 . 01 eu 0 . 02 5 Dy 0 . ooo 

2 ) 2 (Si 0 . 98 Ge 0 . 02 ) 3 O a . 0 0 0 6 £WT3f§7fc#^fSm£nW3o ^rom 
BaC0 3 , SrC0 3 , Eu 2 0 3 > Dy 2 0 3 > S i 0 2 %.Z$G e 0 2 ~?$>Z> 0 

mm-. 

(2) ^1 ®^2ff @t-*5ViT, (B a 0 . 9 6 9 6 S r o. 015C a 0 . 00 5 Eu 0 . 01 

10 Pr 0.0004) 3 (sio.99Geo.01) o 5 . 001s ^ir^mytm^m^nx^ o 

J£<DMPtt%. BaC0 3 , SrC0 3 , CaC0 3 , Eu 2 0 3 , Pr,O u , S i 0 2 
mSGe0 2 X^ 0 

mm-. 

15 *-e. ^m/*mu&m<Dm7tm-m%* 124 5tt3»it§, 

5 8 9 nmTim^L, M^$tt5= 

(3) m<DS&3ff @{C*5V^T, &J$ (B a 0 . 9 6 5 S r o. 02 Z n 0 . oosEUo. 0 

• l) (Si 0. 97 Ge 0. 03) 2 ( A 1 0. 0 0 2 D Vo. 0 0 0 0 3) O5. 003045^tt§^ 

20 #:^8Bit$nTV^o BaC0 3 > SrC0 3 , ZnO, Eu 2 0 3 > S 

i0 2 , Ge0 2 , Al 2 0 3 TOy 2 0 3 W. 
MS: 

(4) 36l©»4frBte33V>T» (B a 0 . 905S r 0 . 07 Zn 0 . 0 0 5 Mg 0 . 005 
Eu 0 . 015 ) 2 Si (Al 0 . oooiDYo. 0002) 0 4 . 000 45*W-rS5l^*«8B«S 
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ntl^o ^t(DSM\t. BaCO s , SrC0 3 , ZnG\ Eu 2 0 3 , Si0 2 , D 
y 2 0 3 R&A 1 2 0 3 T&£ 0 

mm : 

sz&mnfim&n* ^<d&. zMfeu tt»u tara-w-r*. nsns^^fttt, 

(5) ^1 (D^5ff a^43ViT, 11^ (B a 0 . 9 L 5 S r 0 . 00 5 Z n 0 . 0 0 5 Eu 0 . 0 ? 
10 5 ) 3 Mg 0 . 99 Mn 0i 01 (S i o. 9 98 G e o. 0 02 ) 2 (G a 0 . 00 0 1 Dy 0 . 0001 ) O 

8 . 0Q03 &m-?Z>&ytfc&&m2tlT^Z>o *©»BWU BaCO s , SrC0 3 > Z 
nO, Eu 2 0 3 , MgO, M11CO3, Si0 2 , Ge0 2 , Dy 2 0 3 ^tKG a 2 0 3 

MS: 

(6) ^1 <Dm6ff B^V^T, (Ba 0 . 92 Sr 0 . 04 Zn„. 01 Ca 0 . 01 Eu 
20 0.02) 2^g (Si 0 .,Ge 0 , t) 2 (Ga 0 . 0 ooi D yo. 0002) 0 7 . 00045 £W"9*~ 

5»ft#J&*lBifc£nTV>£. J£<Dmn\$* BaC0 3 , SrC0 3 , ZnO, CaC 
O s . Eu 2 0 3 , MgG\ Si0 2 > Ge0 2 , Dy 2 0 3 MGa 2 0 3 T^5. 

25 2 3 5 , CT4^ji^ntXtffit§o ffrfifU *ifeU 
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(7) mi(Dm7ff^iZ^X. &j$ (Ba 0 . 8 K 0 . 05 Dy 0 . 06 Eu 0 . J Mg 2 A 

1 16 o 27 &3rr %mytm*&mi£nx^z>o *<Dm&\*. Baco 3 , k 2 co 3 , 

Dy 2 0 3 , Eu 2 0 3 , MgORtKA 1 2 0 3 *e2b^o 

mm-. 

mm/7mnftmom.7mn%* 142 ov,x2nm^mt^> 0 tent 

. ^4 5 2nmTl^^U fiS)fef^Stt§. 

(Ba 0 . 8 K 0 . 05 Dy 0 . 05 Eu 0 . x ) Mg 2 Al x e O 2 T ©ffi**3SKfe»ft 
10 (ffi^Uft) 1 1 0 0 K~ 9 0 0 K©fgfflT»?afti©l8^^, 1 0^^= 
5§^#:©ffi^S^, 2 0 0K~?&6 0 0 K(DM^fBHl?0 . 8TO5» 

(8) ^10m8ff@fC43ViT, &j$ (B a 0 . 15 S r o. 8 Eu 0 . 05 ) 4 A 1 12 . 5 G 
a x . 49 9 9 6 Dy 0 . oooo 4 S i 0 . oo 5 0 25 . 0 o 7 5^*rS^^©^^nTV^. 
■t©g**fck BaC0 3 , SrC0 3 , Eu 2 0 3 , A 1 2 0 3 , Ga 2 O a , Si0 2 R 

15 OT>y 2 0 3 T&S 0 

mat: 

20 -fexfcprrso &fc#snfc*jfc£jBfc*fc, Tkifeu ia*u »$wr*. 

S. 

(9) Sl©fg9fT @(C^ViT> (B a 0 . 47S r o. 5 Eu 0 . 03 ) A1 1>B997 
Ga„. 4 Dy 0 . 0003S i 004O4. 0 o«*#**»^^**ttTV»*. 

25 BaC0 3> SrCCV Eu 2 0 3 , A 1 2 0 3 , Ga 2 0 3 , Si0 2 MDy 

2 0 3 T£5o 
fl$3 : 
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m&&* A^ntxsKats. mm&j&mit* t»u tkhsu t&ftu u# 

5 %fc 

(Ba 0 . 8 K 0 . 05E>y 0 . osEu 0 . x ) M g 2 A 1 16 0 27 <h, 

»^ 3. O. 96 5 ^ I"o. 02^ 0 05^^0. Ol) i q, 9yGe 0i 03 ) 2 (A 1 0 q 

02-^^ 0. 00 0 0 3) O5. 003045^» 

(Ba 0- 9 6 9 6 Sr 0-01 5Ca 0 005 Eu o ol Pr 0 0004 ) 3 (Si 0 99 Ge 0- 
10 01) O s . 00 i8<i: 

milfi3 8 0 nmT*©fi0ffi«iI (*B*HStflD ttO. 04T*D, ft 
54 9 OnmTOffiCWMttO. 0 3 4"e&D> $fi5 0 8 nmTOl 

15 0 2 4T?$0, Sfi6 1 0 nmT0#ft©ffl^»«ttO. 0 2T&3 0 

MS5 8 0 nml;l^^^1-§ffiMI (*B*H&£) 0. 0 3 7 5©f 

20 (1) *»l|lf<D38ft#K:<fcnfc& ffl#lCteJSSns#maa<0tefc:, (L 
a) , -feU<7A (Ce) , T^-fe^A (Pr), (Nd) , ^iJ^A 

(Sm) , tfFUx^A (Gd) , T^Hf^A (Tb) , ^Xt/n^A (Dy) , 
3ft;i^<7A (Ho), x;H£#A (Er), ^U^A (Tm) , -fy^Hf^A 
(Yb) , ;i/5^^A (Lu) » tfXVX (B i) „ XX (Sn) , T>5 1: E> 
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5 *mW\Z&n\X. Z\tL\Z&V, X^f ^ f 1 7t 5 i L E D ©fi^f 

w&mt VTpsm'?&%>&zz\n*><D*>b\z& m^mm^m^&mm^n^ 
10 mzm\zmm^nxmyt(Dm^^^l^z^x\mm^nm^ 

W a M" b (Si^Ge.) c (A 1 , Ga, In) d (S b, V, Nb, T a) 

(a + b + 2 c + 3 d/2 + 5 e/2 - n/2) : EU X , R y 

15 

M' ^;i/>"^A (Ca) , Xho>^A (Sr), AU^A (B a) RtK 
mm (Zn) ^6^5»^6>^$n/S:— a^±©7C^T*0> 

M" R3U (Mg) , (Cd) , V>#> (Mn) 

'J'JW (Be) 3^6^-5#d^6a^Snfc— aJK±©7Cl!n?*D, 
20 La, Ce, Pr> Nd> Sm, Gd, Tb, Dy, Ho, Er, Tm, 

Yb, Lu, Bi, S nS^S bfrBfe&mfrZMIRZnrc— @^Jt©7nfiiT& D , 

Xtt, t«©A*7>XSi5fc*©7y^ (F) , (CI) , (Br) 

WO. 5^a^8ta5!3, 0^b^5T&D, 0<c^ 1 0-e$>«9> O^d^ 
25 2T&D, 0^e^2"e&D, 0^n^4T&D, 0^x;£0. 5T?*?K O^y 



WO 2004/056939 



PCT/JP2003/016379 



12 

M' 4 (Al, Ga) 14 (Si, Ge) p 0 25 + 2p :Eu x , R y 3iI2JD 

M' (Al, Ga) 2 (S i, Ge) p 0 4 + 2p :Eu x , R y fc*B^T3jiin<£> F 
-A*>b 
5 (5£f , 

M' «, Sr. Ba, Ca, Mg^Z n;!)^?i5^6II?$nfe-SK±0 

Rte, La, Ce, Pr, Nd, Sm, Gd> Tb, Dy, Ho, Er, Tm, 
Yb> Lu, Bi, Sn^Sb^e^§»6M$nfc-8^±(D7n$T^0, 
10 (Xp^lT&O, O^x^O. O^y^O. 5T&3) , 

(M' , M" , M' " ) M" " 2 A 1 16 0 2r : Eu XI R y 
15 (5£4», 

M" te, U3^A (Li) , ?*bU#A (Na) , #U^A (K) 

a (Rb) frzfc&mfrzmxi-zntz— msk±.07tm-v^, 

M' " te, DyT&D, 
20 M" " te, Mg> MnT$ 0 - 

Rte, La, Ce, Pr, Nd, Sm, Gd, Tb, Ho, Er, Tm, Yb, 
Lu, Bi, Sn^S b*^ 5 iSftSnfc— a^±©7nmTfeD, 
0<x^0. O^y^O. 5T&3) , 

\z& M§-r 2>mm<D h* - a° > b k «k o itjfcs ns . 

25 ( 5 ) T;U* U ±i^I7J^ U £ AtS^tM^i-o tf£ A £ 

M* !_ a (Al, Ga) b (Si, Ge) c O lm 5b+1+3c/2 : E u x , R y 
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M' te> Ca, Sr, B a&tfMgfrbfc%MfrZmnt£ntz—mSk-t<D7Lm-e 

La, Ce, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er, Tm, 
Yb, Lu,.Bi, Sn$LZ£SbfrZUZMfrZM]RZnr£—m&±<V7cm-?$>y). 
5 IkZS 

0^a^l~e&D, O^b^lOT^O, 0^c^8T&D, O^x^O. 5t 
O^y^O. 5Tfe§) > 

10 (Ba 0 9648 S r 0 , 01 Eu 0 . 0 2 5Dy 0 . 0002) 2 (S i 0 . 98 Ge 0 . 02) 3^8. 00 
(Ba 0 . 96 9 6 S r 0 , 015 Ca 0 , 0 05 Eu 0- 0l Pr 0 , 0004) 3 (Si 0 . 99 Ge 0 . 0 

l) O5. 0018' 

(B 

^ 0. 965^ ^0. 02^ n 0. 005^^0. 0 1^ i 0> 97G e 0 0 3 ) 2 (A ^ 0. 0 0 2 

15 Dy 0> 00 00 3) O5. 0 0 3 045^ 

(B a 0 . 9 0 5 S r o. 07 Zn 04 oosMgo. oosEuo. 015) 2 S i (A 1 0 . 0 o o iD y 0 . 

000 2) O4. 0004 5^ 

(Ba 0i 915S r 0i oo5Zn 0< 005 Eu 0 . 07 5 ) 3 M g 0 . 99Mn 0 . 0 i (S i 0 . 9 9 s 
Ge 0( 002) 2 (Ga 0> oooi^yo. 0001^ O g> ooo3> 
20 (Ba 0 . 92 S r 0 . 04 Zn 0> 01 Ca 0 . 0 iEu 0 . 02 ) 2 Mg (Si 0 . 9 Ge 0 . ^ 2 

(Ga 0< O001^y0. OOO2) 0 7 0 0 04 5^ 

(B a 0 . 8 K 0 . 05 Dy 0. o 5 Eu 0 . x ) Mg 2 A 1 16 0 27 > 

(Ba 0i 15 S r 0 . 8 Eu 0i 05 ) 4 A1 12 . 5 G a ^ 4 9996^yo. 00004S i 0 . 005O 

2 5. 00 7 5^ 

25 (Ba 0< 47 S r 0< 5 Eu 0< 03 ) Al lm 5 9 9 7 Ga 0t 4 Dy 0# 0003S i 0 . 004O4. 00 

6 
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14 

( 6 ) <£ s dr-r mm- j*nmmyt& ^tsmytfcm&mRzs/x 

10 feW^'JT^^o »60-12 Or©lfrfmgTLED£lfr^£i*&<h#, «£*0D3B 

15 ^fcffi«>T»a7?»*. mz, ^mm-?)U'?~v&mm.mytmz. mmytm 

3 « ^ Bl**^ KU3 £ y ;W — £ A R 7 ;W 5 >mmt& : ? £ & £ # U A <D 
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z.(Dm%mm: 1 \t, led^ u - FizmwLLtzm&mmMmytmm itsd, 

L E 6 :fc<k 7< -V 7 £ <h fc* y X°g&4 &M±T S^i&ttOiUL&Jii 8 

10 EDif6 t«7^t7 ts— fl:«fcisf±*rs?a#»!R©i*±#iiii o £&^rr*. 

LED$f6H ifcft4 6 0 n mO t^^Mt l> G a L E Dif Tfe 0 , 

a >^x^n^z\h\z^xhEDm^e^m±vx^^o 
mytfc9\z, mmzmmznztfteMnmz, (La) , cc 

e) , ^7tt'^ (Pr) , (Nd) > thVU^A (Sm) , 

20 (Gd) , ^;Hf^A (Tb) , y^^D^A (Dy) , sjvfVStfA (H 

o) , x;Vtf<7A (Er) , ^U^A (Tm) , -fy^Hf^A (Yb) , 
<7A (Lu) , tfX^X (Bi) , XX (Sn) , T>^E> (Sb) &0«{<£> 

M' a M" b (S i 1 _,Ge s ) c (A 1 , Ga, In) d (Sb, V, Nb, Ta) 

eO (a + b + 2 c + 3d/2 + 5 e/2-n/2) : EU X , R y 
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M' «, tDVis^L, (Ca) , Xhn>^<7A (Sr), A*»J«7A (B a) RtX 
M" teu (Mg) , # (Cd) , V>#> (Mn) 

uuw (Be) ^s&ap^sawsnfc— aeui©7c*T*D, 

5 Rte, La, Ce, Pr, Nd, Sm, Gd, Tb> Dy, Ho, Er, Tm> 
Yb, Lu, Bi, S n&ZfiSbfrZt£%mfrZM&Znr~m&±<D7tm'V2l>Y). 
X«U 7 (F) , (CI) „ ^ (Br) 

E&O. 5^a^8T&D, 0^b^5T^0, 0<c^lOTSD, O^d^ 
10 2T?»0»- 0^e^2T?*t), 0^n^4T!^0, O^x^O. O^y 

StJHfflfi 1 0 fit, x^5/«HBj^6a:D, 

15 ^5 0H LED*?6©JMM&B*T?fc*. LED<ff6tt, ^7 7^78^6 
It, "tJ-^T'f 7*K6 l±l:MStl5A 1 NAy7 7i6 2 AlNAy7 
7l6 2±«2tl5S i F-7°©nlGaN^77Hl (3>^^hS) 6 3 
<h, niGaNi'^y FJ16 3<D±£3jB© I nG aN#FJ8 6 4A£2ji©Ga 
N»M6 4B££3£SfcIEebT^/&£n&MQW6 At., MQW6 4±fcJWfc 

20 $n§Mgh*-7"OpIGaN^77FI6 5t, pSIG aNZ^y H«6 5±iC 
M^nSMg F-7*©pIGaNn>^^ hJS6 6 piGaN3>^^ hM 
6 6±llM$tlSITOl6 7t, SW«fii6 7_bCDBf€©tt*. #I*.fc£, ffr? 
mW$y)\ZMfc*nZ>ny FnM6 8 l7f>^aoTpiGaN3>^^ 
hJ16 6, pMG aNP^y HJS6 5, MQW6 4, R^nSGaN^77 FM6 

>5 3(D— ^^^-r^^t^ctDaaibfenSfGaN^^-/ HP 6 3 izmf&znzn 
WMM6 9h&m? 5. COLEDHf 6tt^itUTMQW6 4*^5^7* 
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-F2£<£tf3£WT£U-F:7l/-A£7^rr3o U~ F7 1/-£<DJ« 

^T^H^-r^o LEDi^6©A«yHil6 8t'J-H2, :fc£r£n#J 

5 9£U-F3££7^7T*Mi$fc^rr3o -Jfefc, fJ&3S}fc# 9 £*g<& 

£$iAT3o ^{cx#^r^flg^aX-rs^i^J:0U--h*2^J:tK3© 
Mfflfcffi#^tt©£flh»IIB 1 0 £7WT3o U - F 2 33<fctf 3 £ U - F 7 V 

10 

U - F 2 3 £^L&V>«M^«£^L-T5I«*r<5 £ £ fc£ 0> LED 
ff 6CMQW6 4id43ViT^T^o MQW6 4©McS^<^LEDif 
6©^ffifciS[i*StiSc:i:lc«fct), 563t#9l:i»sn5. 5fi3fc#9Wu LEDi 

15 ^ecaarrs^ cot r^^j t^aj o ) \z&<oxmm%nxffi&yt&ik# 

a*sns. tfc-snoeMn ^-/■7 p ^4(DM#bfe^MT^M$nTiifih^g 
i o &ftvxnm$izn2>o 

i©8T*yp r iaJ4&^jjfrs«fc"5icufcfc«>. 5§^#<Dm^^tta*fa±u ssse 
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M' 4 (A 1 , Ga) 14 (Si, Ge) p 0 2 5 + 2p : E u x , R y ICffi^T^jiiP© 
15 H-A°>hXH^^ 

M' (Al, Ga) 2 (Si, Ge) p 0 4 + 2D :Eu x , R y tfflStl)^© H 

M' Sr. Ba, Ca, Mg&tfZ nfrt>fcZ>Mfr*>M$l'£nt£-mU±(D 

20 Ttm-v&v. ~BO$ 

Rte> La, Ce« Pr, Nd, Sm, Gd> Tb, Dy, Ho, Er, Tm, 
Yb, Lu> BU S nW'S b^Sfc&l^ £MtR£*l£:-- ffi£UKZ>7c5lT& 9 , 
0<p^lT&D, O^x^O. 5TabO> O^y^O. 5TJ5§) , 

25 fdKZ>fS}t#9<hLT, T;l/5>m^^S.^^--Otr^A^J;0 F — K 

(M' , M" , M' " ) M" " 2 A 1 16 0 27 : Eu x , R y 

M' fck B a, S r^C a^6^^M^51^^nfe— ffi^±.^7C^-efe0> 
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M" fcJU U^A (L i) , ±hU^A (N-a) , *U9A (K) RtWUf^tf 
A (Rb) 3^63S:**^6a^nfc— a^±©7C*T*t), 

M' " Dyt^O, 

M" " Mg, Mnt^O, 
5 Rte, La, Ce, Pr, Nd, Sm, Gd, Tb, Ho, Er, Tm, Yb, 
Lu, Bi, S riROfS b^5^:5S*^M$nfc- SfiUiOTC^Tfc D , 

mzm<D&y£fc9 tut, u ±i^S7;v5 >i«-^ u a^i 

Jp©H— A°>h 

M' x _ a (Al, Ga) b (Si, Ge) c O x . 5b + 1 + 3c/2 : E u x , R y 

M' te, Ca, Sr, B a^Mg^e^^ll/ii^M^nfc-l^l^TGiT: 

15 

Rte, La, Ce, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er> Tm, 
Yb, Lu, Bi, S n^S bfl>5fc:*#a>&&iR£ft&— «£U:©7G*T&D> 

ms 

O^a^lT&D, O^b^lOTfeD, 0^c^8T&D, O^x^O. 5T 
20 O^y^O. 5tfe5) , 

(Ba, 9648 Sr 0 01 Eu 0 . 025 Dy 0 000 2) 2 (S i 0 . 98^e 0< 02 ) 3^8. oo 

25 (Ba 0i 96 9 6 S r 0( 015 Ca 0i 00 5 Eu 0< 01 P r 0i 0004) 3 (Si 0 g 9 G6 0 o 
1) o 5i 0018 > 

(Ba 0i 965Sr 0 02 Zn a o05 Eu 0 01 ) (S i 0i 97^ e 0. 03) 2 (A 1 0. 0 0 2 

DYo. 00 00 3) O5. 003045* 
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( B a o. 905S r 0 0 7 Z n 0 . 005 Mg 0 . 0 0 5 Eu 0 . 015) 2$ 1 (A 1 0. oooi D y 0. 

0002^ O4. 00045> 

(Ba 0 915S r 0 005 Zn 0- 005 Eu 0 075) 3M g 0 . 9 9M n 0 01 (S i 0 . 998 

Geo. 002) 2 (G a O. 0001^3^ 0. 000 1^ 0 8- 0OO3-> 

5 (B a 0 . 92 S r o. 04 Zn 0 . 01 C a 0 . 01 Eu 0 . 02 ) 2 Mg (Si 0 . 9 Ge 01 ) 2 

(G a 0. 000 1^^0. OOO2) O?. 0 0045-« 

(Ba 0 . 8 K 0 . o 5 Dy 0 . osEu 0 . t ) Mg 2 A 1 16 0 27 , 

(Ba 0i 15 S r 0 8 Eu 0 05 ) 4 A1 12 5 Ga 1( 49996^^^0. 0 0 0 04 S i 0. 005O 

2 5. 0 0 7 5^ 

10 (B a 0 47 S r 0 5 Eu 0 . 03 ) Al x . 5 9 9 7 G a 0 . 4D y 0 0003S i 0. 004O4. 00 

6 

-rrs^6 iJ:K:3fcRi#JB£bTA 1 

»KtbTGaNM7 O^fflV^itfeC, ^5Mi^UcA 1 NA'^7t1 
£*^fc«J&£Lfcfc<JDT&£o i©«fc5^GaNSl7 0±CGaN|fiffi 

fe. Si, SiC, AlGaNMW^^IiS^fflVifcLEDi^e^ll 
^7 0H *^BJ(Dm2^M©^fC^^^^M^^l^ (a) teiS«®0, 

25 (b) «LED^9^^0Ta5^ o m 1 (Dmm<Dmm<D&mzMfo~? 

W,7W (a) ^-T.k^^LED^l 1 iAuA>7°l 2 2B^U 
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hi 4t, ^vr>>h^i 3 tv^^*fr\sxmm t mzmwti£n2>v-} i i sb 

T®.m*^\stc%KMm 1 5 b t & 

5 LEDjUflllt (b) K:^*r«fc5K:^3Sjatt*^r*r«U-7r-r7S* 

HOt, A 1 NA777II lit, nlGaN^^y HJB 1 1 2 31®I 
n G a N^Flt 2 1®G a Nill t ^SltEf bT^§n§MQW 1 1 3 
pSGaN^77 HJfl 1 4 pIGaN3>^^ Ml 1 5^ lyf> 
^:<fcoTpIGaN3>^^M115, pIGaN^^y h*Il 1 4, MQW 

10 113, Sr;nlGaN^77H1112©-«*t5^tta01tHUfcn 
!GaN^77 HJfl 1 2M^n5nffliIl 16t, piGaNn>^^ H 
Ull 5±[lM$n5piJtIl 1 7 ££WU lS«ffl*«Ay^»l 5 a <DW P 

t^7!»h«13tt, (b) l:^f«J;5fcnI^Il 3 4©^Wc 

15 RltSnSnfllttfil 3 0 nl^ll 3 4 CD— mzmttZflZ pS¥i# 
I13 1t, pl#t#l 13 1 J:(C^tte>n^> pfflttfi 1 3 2 t, nM###:Jl 
1 3 4©Jg®#K T&fc^ 5 a tCDS^ffilcKtt 6n5 nl«l 1 3 

3 t€fU nllll 3 0«AuA>yi 2 A^LTLEDi? 1 l©p#J« 
iiniiiStlW. piiI13 2lj:Au;\'>^12B^lTL 

20 ED$f 1 i©nnn 1 6\zmm^n^tthiz^^^7^mm^nx^^>o 

LEDffl l^«y^l 5 a^lci^tdt isT, *y^l5a0g 
25 3!15cfcAg^M4^iW. 1*:/x"^>hgBl 3$Ag^-X 

M4T'*y^l5ara^f5, AuA*>^ 1 2 A3$£.Z$1 2 

ITLEDtfl 1§MU fi : g l ift»'&*ffoTLED*^l lSrU"^T^>b 
3^-&-T^o pflll 3 2tU — HI 5 B t^y-r-VT^Wi^ 
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v 7W> 1 5 a £&AbT£tlkT3o 
Z\(D£5\ZhTti yaffil 5 a^Jh^tlfcU-Hl 5A^1 5Bfc#U 

m±mm i o ^sw^c^e-^ fts., 

<5&ma§£i£tt-rr & £ t & pjtre& d . z(Dm-etiz\tnif>nmz&z> led^ 

10 (i3©»fl) 

vicd^^s i i o (vmmzm (Dmm^m 

1 8 £t§:ttT43 D> *y^l5a ££1 ih*T S»±«MB 8 A* e>f§3ft# 9 
15 filtltl^. ' 

25 LEDtf 1 lA^ftl^SnS^^^TjajB^nS^ft:* 1 8£^tfi£ 

fig&aBl 7i"J;WiMSSHaoTMStl5^2 0 LEDi 

3 O^ffiOf iTii tfe^M 9 ^ & 1 8 JD»i5 
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f^#9£X^U->TOJU iinSrl 5 OtTMMlt^ D /t-f >^ 

-^^^LT«fb"r^>o il©S^k;$nfc^#:S 1 8 5 fc£ 

2 ©tf^Xv'- h SiaBbTiPMS^ff 5 £ t\z J: Dfg 1 &J:tfJg 2 
5 -h^-^bT^o 

ot^i$ *l£ ffiM U 3 1 6 j^^dS $ nx V>3 „ 

10 -fe^Sv^S*^ ^SfcLED^l 1 £AuA>:/l 2 A:fcJ:££l 2 B 

© ii?^fi)fest i -dm zn&o 
20 mmi*$mx%%>o 

HOP! *»W©»5©IIM©^!8K«*587tSS*^*r»f]5BlT?*S. 

uO^gllH 7'Jy^7l (0. 3X0. 3mm) OLED^f 11 
<fc, LEDif 1 l^Ss-TSA 1 N^e>^StJ-^^>h^l 3t, *jr7^V> 
hfiPl 3it^n5'J-H7l/-A2 2A43£l*2 2B£> LED^l 
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*7>hg&l 3, 'J-K7l/-A2 2Afe«fcr/2 2 B £&--fcm\zmik~fZ><&mi&tf 

•v-^yybffii 3\t. mmizmffi\z£z>mmm2 1 A&cfctf 2 1 B^j&^n 

TfeD, U-F71/-A2 2 A&££K2 2 B \zWtft 5 frl^StolS 2 2 a*5J:tK2 2 b 

{cm-a-r £ £ £ k: o tibm 2 1 A&«fctf 2 1 b^u-f^u-a2 2am^ 
10 2 2BHi^wi:iisntv^. 

omizmytfcmi 8&m&&hfc%<D&tom7u7>?zz\h\z&^xy£¥i&ft&m 

^UTV^o j)P^l/XB#fC|lIB#^^Xi>f±^2 3 £?Wr<§>fg 3 (D# ^ 

^ y- h ^JPMIt 5 C i: t<t 0 U - H 7 1/- A 2 2 A43J;^2 2 B£— 

1 1 <h©r H i^^^x^-h©jp$^c^Pi^bTSBg$n^o 

ft$.V^9J}%z\ZtiUXT, fcK^lSBl 9 #*^^£WbT^ LEDgf 

20 <DmmizWtM-£l£Z> Z\t^X^^<, 

LEDgfl l^^X$if±^n^^<h^J;oTW7jctt, W^M'ft^ftJi 

ItDMilH m5<DmM<D&m<DV-P7U—&2 2 A&&ZS2 2B\zft 

xx, mmzm$&-fr*>i3.z>um.m2 4 a, 24B, 2 5 a, Mtf2 5B«$ 

nrc±75.yt7&fa2 l&m^X£>K>, mMM2 4 At 2 5 A, &£tf@B$§Ul 2 4 
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B<h2 5B^SrX^-7js-;l/2 6-e*mW{C^bTV^. £fc> l3il2 4A 4 
2 4BIC«, AuA*>y 1 2 A&Jcm 2 B^LT7'J vttvTm ( 1 X 1 m 
m) GDLEDiSt^l l^i^C^SntV^. 
E*Ui2 4A:&«fctf2 4BRk ifcft^mSSl 9*i^t5^7X#^f$tl5 

±BBbfc*6©m6<J!>^l805KteS«l 1 ^Bf 5 cdHMcd^cd 

#&^tt£S^T&:fi^glBI$ 1 9 t|B^ji2 4A^it^2 4B^0Mtlfc^« 

10 -fe^ten&o i^s^mai $<DmM^%ytmuiiH^<D®M 

15 m7<Dmmo)mm) 

^CD^AV^^hgfSOU »*5LED7>^3 1t, LED7> 
20 ^&^^nfe^^^-r^>^#:3 2 ^#:3 2 ©SMfctBtt^tlTL E 

4 6 0 nm©W^^fig#^©#ji^±^Tft^bT^©MMISH^M-r^o 

25 i^3 2H LED^>y3 l^^AMi-^^^m^iRi^sM-r^sttMs 

AM-r2>M®ft3 2Ct&fU |£® 3 2Bfcra3ftR#J13 3»t6nW5„ 

fi»ffi3 2Cfctt, fc#fc«/B£ns#i&^©tefc» La, Ce, Pr, N 
d, Sm, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Bi, Sn, Sb> 
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^A°^;i/3 5«> WM£* TFT (Thin Film Trans is ter)StR, tiy 

10 (Drnmomrnxmrnvrz^h^mzm^x. mytfc3 2&4tvxmytzwt.yt 
<Dm^t>mzm^xyt^n^i : ^^^z\tf3i<^mt}it^mmx^, nyf 

f 7©^l0fiT11 LED7>^3 1 ©^m^Stt® 3 2 ATStt 
bT#M3 2$i3tt5^tb» Sit® 3 2Afcttttfct**jfc£*r*na: 
20 %T#^>o MAH SMI 3 2 AI^^TJII 3 2 B tS^^XltW^ MU, 

mytfc 3 2 \zttTz>tkmyt<DftAMjjfa hmytjjfa £.&m-v>-%$\ t.izz> & o \zt 

Z>Z\LtfX^Z> 0 

LED7>^3ittx, n&yt*tittt?z>%<D<Dmz$8nyt&mM'rz> 

25 

&±wiwisfr£?iz, &&mz&nte, Mmzmmzn&tfmMvmz* La, 

Ce, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, B 

i, sn, sb> Rnmm<Dmn^^m^nrc-m^±<Dmtmmt:m^rcrc^>, 
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5 #m#1£> ^<fctfilBSf0#ttCI*i5^f/H^§ii-n)Ci:^fl). 
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1. tilSSflOfl&fc, =yy$> (La) , -feU^A (Ce) , T^-fe^A (Pr)> 
*^A (Nd) , (Sm) , #FU-#A (Gd) , -T^HftfA (T 

5 b) , ^^D>")A (Dy) , (Ho) , x;Hf^A (Er) , 

<^A (Tm) , -fy^Hf^A (Yb) , ;io^#A (Lu) , tfX^X (Bi), 

(sn) , t>^> (sb) xxm&ntonfr&wii'ztiit— mu±<o&tt 

10 

M* a M" b (S i 1 _,Ge B ) c (Al, Ga, I n) d (Sb, V, Nb, Ta) 

eO (a + b + 2 c + 3d/2 + 5 e/2-n/2) : EU X , R y 

15 (5£4>, 

M' fcfc, #;1/>">A (Ca) , Xhn>^A (Sr) , A'U^A (Ba) 
ffi (Zn) ^63fe«»^631KSnfc— a«±CD7n*T»0, 

M" te, ^tr^ls^K (Mg) , #FS£A (Cd) , ^>#> (Mn) 
UU£A (Be) ^6^:S^6a^Snfc-a«±©7C*"e»D, 
20 Rte, La, Ce, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er, Tm, 
Yb, Lu, Bi, SnRtfS b^e.fe5^SII?Snfc- SJBU:©7C^ST& ?) , 
Xte, tf©A7>^Si-5fc«>07y* (F) , li (CI) , (Br) 

25 0 . 5^a^8"e&D, 

o^b^5-ea5D, 
o<c^ i o-e&o, 
o^d^2-efeo, 

0^e^2"ea5D, 



WO 2004/056939 



29 



PCT/JP2003/016379 



O^x^O. 

O^y^O. 5t$0, 

10 M' 4 (A 1 , Ga) X4 (Si, Ge) p 0 2S + 2p : E u x , R y 

M' H\ Sr. Ba, Ca, M gRtfZ Zfr&mfr £>jgiR£nfc— S£U:£>7E 

Rte, La, Ce, Pr, Nd, Sm, Gd, Tb> Dy, Ho, Er, Tm, 
15 Yb, Lu, Bi, S nRt^S bA^6tt«»3&>&31KSnfc— afiilJtOTcSfc'C*?), 

M" (A 1 , Ga) 2 (Si, Ge) p 0 4 + 2p : Eu x , R y 
20 (sSl*, 

M" te, Sr> Ba, Ca, Mg^tf Z nj&>5&5»*>&a&<*nfc— ^±©5c 

RS, La, Ce, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er, Tm, 
Yb, Lu, Bi, S nRtKS b^e>^^>^e>^$nfe--S^±©^T^O, 
25 Rtf 

0<p^lT&D, 
O^x^O. 
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5 JJO^UfeMfB^^, (M* , M" , M' " ) M" " 2 A 1 16 0 27 : Eu x , 

R y (5£<t», 

M" (Li) , ^-hU^A (Na) , #U^A (K) RWUfi^f 

a (Rb) j^5?a:s»^e>aKsnfc— aK±©7n*T»o, 

10 M' " «, DyTlD, 

M" " te, Mg, MnT**f)> 

Rte, La, Ce, Pr, Nd, Sm, Gd, Tb, Ho, Er, Tm, Yb, 

lu, Bi, snRzssbfrbfz&mfr*>m&2nr£—m}&±<DK^&y. ~r& 

0<x^0. 
15 O^y^O. , 

M' !_ a (Al, Ga) b (Si, Ge) c O x . 5b+1 + 3c/2 : E u x , R y 
(a**, 

M' te, Ca, Sr, B aj&tfM gfr£>&31^£>M^£nfc-- ®£U:<Z>7GliiT& 

25 Rte, La, Ce, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er, Tm, 

Yb, Lu, Bi, S n^S b^6^^>^^e>3S^^nfc— a^±(D7C^-r^0, 

o^a^i-rabo, 
o^b^ l o-e&o. 
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O^x^O. 

O^y^O. 5tfe§) > . 

10 7. MiH^#:Sr, L E D©W8fc*ViT*3l6I t UTftffltS 21 tt«, 
8. MbB^I^S, LEDfc*ViTtM-efi5t*584t«Ilc«lt«i:t* 

15 

li&fBifc£3Bfta&tt, (La) , -feUtfA (Ce) , 7? 

(Pr) , *:*^A (Nd) , -y-VU^A (Sm) > #KUx£A (G 
d) , t-JUWJ* (Tb) , ^X^D^A (Dy) , #c;i/5?A (Ho) , x;V 
tf^A (Er) , yU^A (Tm) , -fvyvJUftfA (Yb) , ;lo^^A (L 
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u) > IfXTX (Bi), XX (Sn) , T>tt> (Sb) Rtf«<K®<»Ra> S 

5 12. LED*ft, 

MfBL E D^SrftfirrS £ & £MfBL E DiTfcl&it^&feO^ t , 

©ffclC, ^>^> (La) , tU9A (Ce) , -JttHrVJ* (Pr) , 
10 (Nd) , (Sm) , ^K'J^A (Gd) , 5^Hf#A (Tb) , 5> 

X^n^A (Dy) , (Ho) , x;i/tf^7A (Er) , ^U^A (T 

m) , -f-/5^l/lf#A (Yb) , (Lu) , tfX^X (Bi) , XX 

(sn) > r>^> (sb) &zmw<D®nfrzmR2nit-m&±<D&ttmM 

1 3. LED7>^, 

20 (La) , -feU^A (Ce) > T/^-fe^A (Pr) , ^^A 

(Nd) > -y-^'J^A (Sm) , #FU-^7A (Gd) , ^;Vfc!<7A (Tb) , ^ 
X^d^A (Dy) , tJn^^A (Ho) , x;H£»7A (Er) , y'JtfA (T 
m) , <iyr)V\Z&& (Yb) , ;to^>7A (Lu) > tfX^X (Bi) , XX 

(sn) , 7>^=e> (sb) Rt^*iKcD««^&awsnfc-a«±o*#««i 
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i4. m^^mmt. ^mm-^^^^m^^R-D^uwA^ 

M' a M" b (S l^Ge.) c (Al, Ga, In) d (Sb, V, Nb, Ta) 

5 (a + b + 2c + 3d/2 + 5e/2-a/2) ^ n ^ EU X , R y 

M' \$, tDVisVI* (Ca) , XhD>^ (Sr) , A'U^A (Ba) RZSM 
m (Zn) ^e>^§»^^^tlfe-S£Jl±07nm-efeD, 
M" te> *7^>"?A (Mg) , (Cd) , V>#> (Mn) 

10 UU^A (Be) A»6&5#*^giRSnfc- S^JicD^niTW D , 

La, Ce, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er, Tm, 
Yb, Lu, Bi, Sn&Z$ShfrZ?£&mfrZM1RZftr£—m&±<D7tm'T$>Q. 
Xtt, «f©/^>^§t5fc»07y* (F) , m.m (C 1) , (Br) 

15 Rtf 

0^b^5tS0, 

o<c^io-e&D, 

0^d^2"e&D> 
20 0^e^2T?&D, 
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M' 4 (Al, Ga) 14 (Si, Ge) p 0 2S + 2p :Eu x , R y 
(5£<K 

M' Sr, Ba, Ca, Mg&tKZ nfrt>ts:Z>Mfr*>m$l-£ntz-'m&>±<D7Zi 

5 Rte, La, Ce, Pr, Nd, Sm, Gd> Tb, Dy, Ho, Er, Tm, 
Yb, Lu. Bi, S n^s b^^^^^^SB^^nfc— S^-hOTC^TfeD, 

10 M" (A 1 , Ga) 2 (Si, Ge) p 0 4 + 2p :Eu x , R y 
(5£*, 

M" te, Sr, Ba, Ca, Mg&UZ nfr%fc&mfrZM$l~£nr£--m&>-t<D7£ 

Rte, La, Ce, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er, Tm, 
15 Yb, Lu, Bi, S nRXSS b ^ S&3f£^ £StR2tlfc— S^-k©75ifiT& D , 

0<p^ 

O^y^O. 5T^5) , 

20 ^^-r^^n©H-A 0 >h^^^^^^<h^#^^-r§, If3jc©f5Hi 
1 B 1 3 (DViTn^fCllBSO^^WXo 

i6. mnm^mm^ r^ymM^^K-D^-u^^^-^n^t. 

25 (M' , M" , M' " ) M" " 2 A 1 16 0 27 : Eu x , R y (5£4«, 

M' «, Ba, S r^Ca^^^^^e»^^nfe-ffi^_t<D7n^TfeD, 

M" te, U5F<j?£ (Li) , ±hU^A (Na) , #U^A (K) RttJUf^tf 
A (Rb) ^^^^.#^e>^$nfe-=®R±©7cmtr^0, 

M' " te, DyT&D, 
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M" " te, Mg, Mn^O, 

Rte, La, Ce, Pr, Nd, Sm, Gd, Tb, Ho, Er, Tm> Yb, 

0<x^0. st&d, 
5 O^y^O. , 

i ^ e> i 3 <D^Tn^£teifc<£>^AM' x e 

M' !_ a (Al, Ga) b (Si, Ge) c O x . 5b + 1 + 3c/2 : E u x , R y 

M' «, Ca, Sr, B aMg^&^:§id^M$nfc- «.£Lh(E>7n*T& 
D, 

15 Rte, La, Ce, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er, Tm, 

Yb, Lu, Bi, Sn&£KSbfr£&3S^£MiR£nfc~ ffiJ^±<D7n^T2fe D , 

O^a^lTabO, 
O^b^ 1 OT&D, 
20 ' 0^c^8T*$0> 

O^y^O. , 

25 

is. m&LED&¥&m±irz>ytMm&&&vitM±wmKL 
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i9. tmmytmz* m&xmM&*m?z%7XKL&vxM±isnznmvt<Dm 
mmi 2fdiBic©^AWXo 

2 2. tiff2^S^m^«, M3 0 0 nm*6 5 0 0 nmCiffll^ttSffiM 
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